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also during the entire period of human history. Neverthe-
less, from the point of view of the geological time scale, it
is much too rapid.

The total gravitational energy that would have been
liberated in the contraction of the Sun down to its present
radius, even from almost infinite dimensions, can be cal-
culated: it is only 2 X io47 ergs, which still gives us 1000
times less energy than has actually been expended. Thus,
although it seems very likely that Helmholtz's contrac-
tion hypothesis may quite correctly account for the early
stages of solar evolution, we must conclude that in its
present state our Sun possesses other energy sources much
more powerful than those of chemical or gravitational
origin.

SUBATOMIC ENERGY

The physical science of the last century was quite unable
to explain the riddle of the energy supply of our Sun; but
on the verge of the present century, the discovery of the
phenomenon of the radioactive decay of matter, and with
it the possibility of the artificial transmutation of elements*
threw some light on this most fundamental question of
astrophysics. It was found that in the very depths of matter,
inside the infinitesimal nuclei of the atoms of which all
material bodies are constituted, tremendous amounts of
energy lay hidden. This so-called subatomic energy, which
was first observed slowly leaking out from the atoms of
radioactive bodies, may under certain circumstances flow
out in a vigorous stream surpassing by a factor of millions
the energy production of ordinary chemical reactions.

The study of subatomic energy and of the physical con-
ditions necessary for its liberation has permitted us in